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(57) Abstract: 



PURPOSE: A LAS(Large Area 
Synchronized)-CDMA spreading 
method is provided to present a 
QPSK spreading system using a 
method that allocates different 
LS codes to an I component and 
a Q component necessary for 
quadrature spreading and a 
complex spreading system to 
reduce the power imbalance of 
the I component and the Q 
component. 

CONSTITUTION: A user selects 
a desired LSI code length and a 
desired LSQ code length(81). An 
LS code of a length of k=4 is 
created as an initial value(82). If 
k, the length of the created LS, 
is smaller than N/2, an LS code 
of a length of 2k is created(87). 
In this manner, the creation of 
LS codes is repeated until k 
becomes N/2(83,87). If an LS 
code of a length of N/2 is 
created, a new LS code of a 
length of N is created(83-86). In order to create an interference removing window, 2 
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£ LAS-CDMA(Code Division Multiple Access)01l/H Afgofb *'IH S^^SOII a& 52g, ^51 Sfttg^e 

JH^oKM ^kl }Hd of 2, AH^S LS^JD Sf^SES ^^ofOj 3H£!£[ *f&f»A,'OII §^3^uj 
^bl (PAPR : Peak-to-Average Power Ratio)! S0| 21 & & LAS-CDMA «f^»aoil 



S ITSOll/Hb. ^^3E LS,2f LS Q 2J 001 Oft! Slo*b 3E1J0I Nl tf^otfe E+^JISf: S^l&o^/H gJ0| k=4PJ LS3 

aoi Nei ah^s & sEfe eei sEb s¥«oii z*s*i>is* ggst^i ^ 2 x l^hsj om ^ejmb &x\m 5 

in SI A), £ gJSOII £|6^ AH^S Sf^ 3Ei ^i*£!0{| 3gol°£ttl §^2^01 §22^0121 E^ff EL>& 

S¥iu]^ eissi^ii mm ^ hck 

CHH£ 
£8 

^leioi 

^3E, CDMA 
SAIlAj 

£ 18 mZW2) LAS-CDMAOjIAH Af§£JH °ib 

£ 2b Olgofb BPSK(Binary Phase Shift Keying) 

£ 38 Olgofe QPSK 

£ 4b LS 2EI OlgoFOj §3±fif#8lb m± S^&AJSE 
£ 5b AHe^l *||£>S LS 3EI ^^ohb QPSK a^gJAJS 

E 68 £ 5°j ^aOil 2|oH XII&S AH^^ LS3H2I UigM MP ?A^2g 88121 «» &0I £3 
£ 78 £ 5 Oil £|5H AH^g LS3E§ £ 42] ^ Stttgt&iOII *}gofb SE «W»AJ£ 

£ 88 S¥S^DI Se^^dlM mo\&M Q\^m ajtfCPI ¥|8H £ 7M Olggf ^A|0j| s|£ 
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£ gfgg LAS-CDMA(Code Division Multiple Access)Oj|AH AfgSrfe *!m HJ^SOII 3fi ^61 tftfBWB 

MflSKM JH£ CHI, AH5£ LS^IS £f#2ES tiigStOI 3H«» *H*»A|0II g^S^LH 822 

(PAPR : Peak-to-Average Power Ratio)* mO\D\ 91 B LAS-CDMA at&tfgQN Bfi 3 0) P. 

O^ feTAIIo^lte S I^S, 89I& l(lnphase)SS3r S!5L9I# £^£J Q(Quadrature)^^Oil ^ QB 

Eg ttgtttOI ttSWfc QPSK(Ouadrature Phase Shift Keying) *N*»&!8 0186(01 S^l MtiBKQ. (Complex 
) SM*gf*!S ArSorOI Igg2f Q££2| S§i 8HiS r D1 ( AHSTII ^^ef ^^3Ef St 4011 3 § or 01 

S¥S^CH S^S^dlg ^OCj 91 s> LAS-CDMA S^SSOU SB 2J0IP. 

o»y^o S CDMA^^iOl Afgoffe CH«^^^|#2| }(£:?H^g 3 SCHISM S6H S*£lte @CH2*S£ sf^f A | 

3 IH. OIS CfAl ^3ESf3f§# :H3 1*CH^E5 «af^A|31/H SI 6^ d^i 530IP. 01 EDI, SjS*tt 

i§l >UIS §!5ffe £JSfe 338 »te SBHHI ^CH^ tJSS ^SISXIB. PS AI§S2| XHS^S] 8 

CH^ 88 £!SSIH 5*88131 SCt. 

0ia» Si 3Sftt 3*11011 A>g£|fe *ti3EI 9ISH »3|tfB(autocorrelaMon)3» ^^^^(crosscorrela 

tion)2J CHi ^U. S8}te £Js>M 2SBPI 9) 5H AH XPI^&S AIZW(tlme-offsetp> Si OH SICfl^M 5* 

H CfS AI2*»0ll/clte 2*010101 &D. EB QB M&XM A^offe S^3E# ^3 21 91 AH E^ AI&»0B 

ah ^s &s ^asm bp. 

4PI2f g£ JWI^S SI ^t£M B«IAI3|P| 918*01. SEHBI CDMA&4S ^3E5 PN(Pseudo Noise)3 

E2f Waish^El SDII AfgBP. £f}|2| PN3Efe XPI&a0j|AH2| *=3S B3fAI3|CH. WalshSEb ^Sgaoil 

ahs] 9.=? msm b^aisp. 

&«H^011AH£1 2? s^g xH^ 8*UB S^OilAHfe <X &H At 8 OOI 893 ^6f3£l AH^ 2*2| & 

s2J2| ^flOl 81711 SIXIB, XH^S^ 013 S^fe Sf^3£I 2>Sj ^S0| SCf. CH^ ^AllS^fe Q 

xHy as^'wua a^fe ^^3es ai^ ag aizj»^ ai nsi as^aaoy si«aib aaaa. 

^2, IH^ gi^f 01EH 3¥01lb If^Ei AH^ 2} Si ZI^^S A|&»^ ffH^j ^S^^2i SB 0JLI 
ai- =* Ji\^ a£8^2l S^JIB(path delay) AI^MM Aia»S 5>b ^fi^3S0N H16HAHE Sfi g>^| sa. 

WBfAH. XHy &§0|afH ft 4= CXI EH 7H°I XH^ §51 5>fe C|g 35 ^3 011 A] b 

EM ^^0| AI2.WJ SI ffH ^B! 0fL| EL QB Aia»«IA|S| ^I^^iE ^fiofTil @Q. 

g^, OI^^E^b ^2E£I ^s^^^B 2c AiaflOIIAI 0°i S^e ^fX10f BP. WXIB. ^^I^l ^^3^« SI 
^l#B X^I^^0ilAi£J fi^^^M BW^OII S¥ e!^A(?ife 2Eb ^XH^Aife W^A1 

^. eeH^I CDMA^^Oil/H AF§9^ PN3E2I Walsh3EM £S. PN3Efe XPI&£[£| &!^A|3|I| 
B ^S^^Sj fi?^^^ B^Al3IXI S6|}|| @P. EB WalshSEfe XPi^BSI fi^?^^# B^A|9|X| 
a^o| a rp gcgv ^»o S D| B^A|3|^| 9Q. 

waishSEsi ferm^^ ttnse. Aiaw^i &m nsi y^fe^gig oe ana. Aieixpf 001 oiy oh si « 
m^&ate ooi oty »m bo. 

BS. LS3E^ ^§B Al^a =?2>0l!Aife XPI^^B S^S^I B^BP. 

«3I »3|«aa a^a^^^q, Zfflfll^SOFW : Interference Free Window)OI 21 S2IBP. 

«3i aaa^aouAia xpi^s^si tfaaa, Aia»3t ai ra^ xpi#bboi siaaoi an. Ai^xp r ooi o r ti 
a(s»^sua chs Aia»es s^e n^i^asoi ooi so. 

^, Aia»a aflMinaa ?^ d j§2s bsais ■ n. Aia»^ ob s^hi jjpiaaas sicn^s »3. Aia»^ 

001 Ofb! XPI4NS»aK>l 001 so. 

sb, LS^Ea Ai^zpf afl«i^iauisi chs Aia»B s^e «s6raaoi ooi so. 
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p§ fliu &3oiiAib at aia bsbssi ssxiBAiztsoi ztfljosmioii snota as. ^ Aisnuji 
• »aai^»(iFw)oia gp. 

gEHOIIfe PN3E2I Walsh^Eg 6*30 AtgoHAH §y fi? ¥SS|0£ QH5AIB u» e LS3E 

BXI LS3E2.fi Af§8»0l 2.^X1171 STLN2I AI&X10IIA1 XPI#39i g£&B fi^ S«88W E!^6MI gp. 

&}|2| LS3EM A}8B CDMA g^S 2j^3E5Aj LS3EES8 MgSMI EJE£, fit£»B6| geHOII Walsh3E2l 
PN3EM SAIOU AfgSfOI SftfSfte HtfBA|3 B£|JII SO. D2»AI. S BBS LS3E^ «tf3E£ AtSB ffH2J 5} 

01 oh £31 £!S6}0I ^£HS| LAS-CDMAOII/H A>g£|fc B*J§ BBBP. 
E 1c g£H£| LAS-CDMA Oil /d AFgEJI} M^EOIP. 

aid^sa aH<jfi(n)3j i«sa Q«g2s ». lssei aissioi s^02)bq. ls^es soh atae dn> 

fe 2| 3IXRB ?S6PI ?iofOj AfgEjb LA3ES SoH AIZ»&BCtB»gb TDM{13)(Time Division Multiplexer. Al 

a«»osa 9»)a axiai so. tdmodai #s*b tisi oimofe owpkmw. oibpioii ejsh oji^b 

6!8B B3& <yS£} Bl*8tte Ba?l2t(15). ££»B ^!S1 3^»0J B£8H~ 3HlOI(16)B Bfli 

6!S^S£SP. 

£ 121 m^eej im aaaie osi »p. nioig <M^£i see s&sm §a <y^b i/q««o S 

BO. l/QS££ LS3E0II 2]6H atttSOl aqatgOl 0|*0)ap. LS3E0II E|oH SftfB l/QBB°l <i'sfe T 
DM(13)B s^ejj f^og U^Cf. jDMOIIb =?mo\D\ fl8H LA3E(3Epf SJ^BCt. 

#31 TDM Oil Ai m^E* l/Q^S dtb 01 API B SSH ^s°l MUfEjCH £^31011 £J§»£|0} gj^B £JSO|| 

n> £]^£i siNstaf cos at a a»p. 

-^1 83S ^^51011 EJ^EIOI Eg EJOi tfa flj^M eSH S^SITil BP. 

E 2b LS3EM Olgofb BPSK(Binary Phase Shift Keying) »&!S£ I^^Hf Q^MOll ^^3ESAH I S3 

em ttssfoi cf^s mm bp. ^ . ^ . 

E 2£J «3&P. 

Sj» LAS-CDMAOllA-i AFgo^ 2Eb, C DM A Oil AH b Afgofb Walsh3EU PN^E^f OFtd LS3ES Afg 

SUM 3E^0lb em 16. 32, 64, 1282J ao|£| LS3E HOI SSIE StCf. 

LS3E^i MSmoi ^'S^E^ 8[ES ^flfll^SUIOII BOISfe Xf^|<M^ 0 |2i E] E^ ZftfBOl ^ll>i B 



eBHOIIb E 131 «tf^!fiei I4S3 Q^^Ol! BH&LSa£a H9H0\ if^WSS BPSK^tt^OIBfjl B 4^ sua. 
D^AJ. d|2f d Q S LS, 3E2f ^<^6fO| Sf#B X, 

neGil. ^PIEj BPSK Sf^g/^S 2>J2Sf^0|| BfiB 3E£! Q^^Oil 2|2t P^ 3Ei Ahgo^Ol S^^6^ QP 

SK(Quadrature Phase Shift Keying) «tf »^|0| dloHAI xHy 0||* E#01l £\o\m ^^q\ xio\ BP. 



»BOI Ol^Hn ofb ^!^^ 



S ^SEi BfA SE^SCHS^ Sf^ ^S^. Sf^3E LS»£f LS Q 21 001 0^ glofb 3E^0| NM d^3fe B^I2f; 

3£3|2*o SAi so , k= 40i LS3ES ^S^Sfe B^IISh &}| LS3E2j ^01 kSf N/2M U\Bo\0\ AH^^ LS3E 

P g£IS>te B3HS»: ^^1 «SSB ^'01 N2J AHS^ 3EEJ ^ Ebr B2[ Efe S¥^0II ^tiXH^BB ^^of^l ^ 2 

X^HEJ OM ^^ofb W\m 5S6fb 51 ^SES ^P. 




Op£f/H B BBS »5ia ^S ^X-IISe «B8}?| ««, S|ja«tfOH BfiB 1^931 Q^SOil Qi LS3EM 



BOPI ^|6H ^^(Complex) 
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EES- S £f£ 3EfiQ§g^ ^ gjgg, 3E^0| N(=2"> )+2 X Uuard SI LS3E2I 2.^*11 >!§r=[-L,Fw 

. l,fw 0-1 <l (FW < 2° aidi 2 m -° m s&sibaa ^§°s »a. 

ES| g ggo| 2c-|fQ-g^ ^<y gfgg^ ^Af 00! O^y ¥^2| &0| N2J ISSEJf At§£lb 

, 001 Ofy ¥^2J SOI N/221 LS3ES d^B * ^ |gg LS3E LS, Oil fe S}§2E E( = 5§HQ, LS3E LS 

Q 

out *S3E E Q e amfe 33i ^§2£ §ia. 

* 32 3E Sg2| SE^^Oil 2i^2S S^'Oil ^gAi^lb ^S£§ ©P. 

Eel S ^S21 SEg&Cf^S^ SJBOIIAI. gb XfS^OIH, m£ > 22! X^40|0|, L G uard 2f Uw b 

Lguaro > Ufw > Oei S^OIDI, 3E2! I^S ^^522} 180° 5\&&0\?\ gJ 

CHUE^ 5PI ^6H. (Ig^ S*^2E, Q^^ or (Qgm WSE.I^f Sf6f3E)HS £tJ6fb 3^ f§2 

£ BO. 

SEe[ H tt9°| 3E^iCHS^ Sfrtf ^SOllAi. ^2j l/QgS Si^sS] d)2 > do » |/Qg£ 2^3E2J LS, 
2> LS Q e 2J^5KM £#6H2, j2»5K>i 3f6P|OI| SJ^dfOI X, + jX Q = ((d, x LS t Hd Q X LS Q )) 

+ j((d Q x LS,)+(d, x LSo))fiJ i^^Si 2^2) ^Htlolfe 2i f SiCf. 

Eel £ i>§2| df^ 3E^tq§§^ 001 Ofy ¥£2| 1J0| N/22] LS3E0li UOI 2°} S|§3Ei gof 

cm, 001 o^y ¥^24 301 Nei ah^s ls se(ls\ n a ls* q . n )i *S36*b ^§2^ tia. 

EB g "hgoj 5J£ 3E^iDfiS^ ^SB, 001 0>fc! ¥b2) g|0| N/22] LS3E2] *!H 3E Si A^OIIAj 3 
E £si kOil E|2f E Q 21 3EI gme 3E x k2f2 X k+10| EJQJ +1 -tg! ffHSf S|J2^0| g 

H^XI S>b 2# ^§2§ »Ch 

Eff S *B2I £r£ aEfi»asa* »BS. 2f2fS| |/Q«a B 3d! SB! di3 d Q S 'i/Q«l« «K*afeH LS\ N 
3J LS*q.n « B!^»OI £&6H>, HlX\o\0\ 1\&D\VL\ WM. X, + jX Q = ((d, X LS 4 ,. N )-(d Q X L 

S-q.n ))+ j((d Q x LS-,. N )+(d, X LS- q .n ))2J mm^silt £lb^M ^S2§ BO. 

01 m §¥9 ESI &£oKX S ^@01l CUB LAS-3E^^QgS^ ^S&Cf. 

E 38 LS3EM OieSfb QPSK i}^^i|2§ 2|2|2| xH^OIIAH l^gl Q^^Oi! ^ 3E2i LS,3E2f LS Q 

3ei ttawoj x,nf x Q i *qea. 

3E^'OI N(=2 m )+2 x Uuard 2| LS3E£| ^^^^^=[-L IFW , L 1FW Q-1 < L 1FW < 2° gltCH 2 m -° 0|D. (B gb 
X^^OI^. m§ > 29] ^S^OIW. Lguaro 2} L 1FW b Lguaro > Ufw ^02! 

^^[Oil 2|6fl 3EI, 3E^m21 ESX^ES 5|H 3ESS dS|ff '* 3E SW21 3ESa0il E#X^ 

2S CHgA|3|E^ BCf. 

OI2HB ^'J52 3E S^I L=(LS 0 .LS t LS 2 (m-Q-2).LS 2 (m-g-D)Oiei ^ v COi. ISS ^6!3E2f Q^^ ^3E§^ 

oil 180° w&mow soiue= mb cfe^i ^oi «ibbck 

tl^3E, QS^ ^<^3E) or (QS^ m^SE.IS^ S}^3E) 

= (LS 0 .LS 2 (m-o-1)). (LSi ,LS Z (m-g-1 ) (LS 

2 (m-g-1)-i. LS 2 (m-o-1))OIP. 

E 4b LS 3E1 OlgmOj ^4:^^6fb SJ^&^OID. 

ESOIW Sb bl^Sf ^0| 2|2|oj xH^Oil/d Q^^OII LS 3EI ^SoFOI oj-bQI, Soffe 

01 B£e! 4«^2J 30( OFUBI ^4i^2| 525 6f^| SCK 
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m± AtastJi as. e 32] qpsk a[§& ohsi oisg dchs ^xiafe/n. q^msj gj 

§*£!£21 S^bl^ 33 8} XI SJe 3^2) (power imbalance) SHgSK* Qg^21 2^01 

S aOlXIE^ gUHSMI HP. 

S*. 2{3joj i/q^S °'^<MsOJ d,2l d Q S l/Qa« ^3E2I LSi» LS 

0 S &! 218101 g^8!2. S§*H St#£!fia j2»8KH ?ttt?|0N 3*18101 at Xt. X Q £Jsg ft^&P. 
W&M l\<*?\m I/Q«S «ei£!£te Xi + iX Q = ((d. x LS »)"( d Q X LS Q ))+ j((d Q x LSi)+(di 

X LSo))2> aoi HO. 83 l/Q«* °J^s°J d,2f do ^ l/QSS 9*121 e^cJsOII 88TB 11X71 3^<L' 
sSJ £j^0| #§|£is2] |/Q«S S*12£ SHHflJI HP. P. 2JSj£!32| 3^ 8H 38101, l/QSS »*J2| £ 

£ 5fe AHS^I XII fi^S LS 3E1 ^£61^ &S0|Df, E 321 QPSK ^»A|0IU E 421 ^£ attfS^OII 21 & Sf^OII 
M9i 01 I S^3f Q SOII PE LS3E1 SSolOJ SJttl »M SIH. I £S2J ^3E2I Q £^2J §I^3E^ % 

Aiofi eat a 40* a 5ii eje^. *6>a a a 21 A a aoim 180° d\ m ^e &p. 

Ol^sh 180£2J 9ia2j0lfe £>c>H 6Js^f 0UV3|(filter)B S3t& ^ Oil cJs2| 5§*£j £§(envelope deviation)Of| U 
£ SCI. *?. S?S^CH g^S^til 3S 32II BD. 

S¥S^CH S2S^b|2| &m oPI ^I6H/Hfe l£S2| at£t ^E2f Q^gSJ a*# 3£}f gAIOII £1 
£5f or£ HP. 

2J?j*jo^ Qg^OI SAIOII BWII &E*t oPI ^ioHAH Q£^e S(half chip) XI £ (delay) AI€J Offset QPS 

KSOI ffl&SO) Offset QPSKb PS3E(multi-code)U pgflie(multi-channel)0ll M 28IBI S^S^OI 9 

3S*iUI2| 3*S S3WI9IM HP. 

£Pl2f a@ m%\m SHaSPI ¥|6H £ 521 aB AH^S LSSEg XHSiolOI a^8lte Hltt&P. 

fiftf 3ESAH 001 Oft! ¥^2| a 01 N2| LS2E31 AfSEJfe ¥d 001 OfU ¥^2J 301 N/221 LS3ES 

m ^ 1^^ LS3E LS,0il& ^g(Expansion)3E E,g SofH, Q^g LS3E LS 0 011b ^S3E E Q 1 g#P. 

tfS3Eb ^01^ 2PJ 3E§A| E, = (1 .Dor (-1-1) . E Q =(1 -1) or (-1.1)21 2i§ £feP. 

001 Ofy ¥^2] a 01 N/221 LS3E0II ^'01 291 36MI EJES. S)9 00| 0 r t» ¥^2J 3E2| ^Olb 
N2J SDK 

0| g! 9S2S Bf-BOf 2! SOI NSI AHS^ LS 3E(LS*,,n j& LS* q . n 

)b Sa 3E aoi gOIIAj 2)± »g KfEAl 180E 91 #8 OPI 2^1 HP. 

tnei/d, g^s^cH ^32^ui°i &m s^i^f ai^i hck 

OU ■ MOi Z}gM7\&=[-3,3] 001 OFb' ¥S2| ^'01 N=1282| 51^21 LS 3E2| mgm £1X4 aBt S3, /HS S|J2 3 
E^ MSB ^ Si^ 3Eb 3EB£{0.1.2....31}S »ISSP. 01 ttH ^IH 3E S iKOrthogonal code set)2| ^2|2j 
3E2I I\D\ A|»»3t Ott Mb SCHa N=128M S2, afl»l^»L||2| PE AI3» CHI AH 00| HP. Ee} 

. z» 3E^oiib ^^oi aaa>iaLH2i Aia»oiiAife ooi Eib i>ba. 

AHSg LS ^K£5I ^loHAi Q§3} ^01 HOI 1282) AH^S LS2EM aa»D. ^6fb 00! Oft! 

¥^2| 3E ilOISl ^oi N/2=642l LS 3E ^OUM SiH 3E Sit £§lo*E A={0. 1 .2....1 5Pf SIH ^ 

2J 3E0II SfS 3E E,=(1.1). E 0 =(1 -1)8 ^o[0\ 5o[S ^IH 3E S&2| S!^ JR^b 2dH^r EJ01AH «A| ^5? 3 
E S&S 3E A # ={0,1.2.. ..31 }■ SO. OIBJI 3E gOIIAj ^4- 3E &!^2j »3|«a ^l^ 

2) LS3E2fh VBI A|EJ» =+1.-1 81 ffH SCH2i2| 1/221 g>^| HP. SEff g^5EBs2| AI& 

» = +i.-iau aaia2i -1/221 as a» aa. 

001 OHd ¥S2J SOI N/221 LSS^SJ 3E 3& A^OIIAI 3E k(B. kbO<k< 152! §4-) 

Oil Ei 21 E Q 2| SfS 3E1 3E gjs 2 X k ^ 2 X k+1 °l ^33 01 fg SieU SEOIIAf ^EOIE 

Al^XPf +1.-1B 0JI& ^IQ^OI ^ijorXI P^^l HP. 

Ef. aaa^SUIfil +1-101 Ofy PE A|2f»0||A|fc ^H^OI HSol^ll SUSP. 
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mm mo\ ahse issEa gsoa isj se^ ooi ofy hoi 64si lsse o^isi se 

01) tfgSE E,Jtt EoS £o\0\M BSOI 3 3E0IE£ SS»3« ^'H^HM SP. 

E§h ahs§ lsse^ aaai^soi fcomt s§i§ £tea 21521 ls3e:>> a« a^»»[-3,3]» 3**r »a. ahs 

§ LS3H^ Etelfli:* g=[-4.4m SP. * 

£ 68 £ 521 ^£0{| 2JoH XII Ba AH££ LS3E2I LH§s SP ?»|S!£5 ggS^I ^ g£K7|0|| SI oH €*tf 

Slfe LS\ N 91 LS'q.n 

tiSMJ 180E Btt CH H¥£!^Ul g^S^OI 2t0| BCh 

«*. IgS^ Q£!^ES SSOll/d 1A«S2| i.Q^oi 3M^02£ £ 01 Alfe ^i^^^^l^ 180E £SMI 9\0\ 

2^CH S^a^bl^ ^XW\ BP. 

Eeh 2A^B0i|A] 4A>£S°£ 20IAIE 180E £!2jP. 

PPAI fltf BOPJ 180E Bfe 3¥S afPi »W(»B a¥S4C] S23^blS BBI * S 52j AH££ LS2 

E 5jI6[S &I?|2| 180E ^&£0|2j Btt 4 s S!P. 

O0> eOi LS,, N /2 KOI (1,1,1,-1)013 LSq.n/2 &0I (1.1.-1,1)0101, E,atO| (1,1)0103 Eq&OI (1.-1)2*3 5!!^ OH. £ 
#?|0!l 2|6H i^S LS*i.n StS (1.1. 1.1. 1.1. "1.-1)01 £12 LS*q.n 3tS (1.-1. 1.-1. -1.1. 1.-1)01 SCf. 

#3121 LS\ N "ttU LS*q. n »0| MAIOII SSte S*. 180E BHE S^ll BP. 

E72E 5 Oil 2{6H AH^S LS3EM E 42| ^£ «Hsf»4»0|| ^I6[b E Pi «f«»A|0|O. 

EBOIIAI £fe b*2f 301 atatfSI xH^OilAH I^^Hf Q^SOil 2|2| 4P| £521 gg & LS 3Ef tt&8t0| m& 

m SfeHI, go^ &*!0| £^2| gOI 0*UP ^£^2J g£5 Sfrtfe 6^1 BP. 

^£ t^^^A'i M8SHHI 33, E 321 QPSK tKL*&*!# Atgflt CCH2I OISM 3CH£ ^IIofBAH, IggiDf Q££2J gj 
<%ttm.2) S^tiim H981XI &g 3^21 M51(power imbalance) gXIIM 6H38tOI l^^3f Q£^2j 
2J 2^01 Ai^ ^OfXIE^ gbHSW SC^. 

CCF^AH ^^d^ia ^OIM !/Q^^ f^^Ib X, + jX Q = ((d, X ls '».n X l S*o.n ))+J((d 0 X LS\ 

N )+(di X LS'q.n ))a ^01 SO. §^ l/QSS ^^^Is2i d,2f d q l/QSS gf^2) 1^ si Oil ggfl W«M a° 
S Sl^dsSI 2^01 t^^l§5] l/Q^g gf^SS ^«Ha^il 9P. ^. S^^JISJ 2^ M^ilM oHlofOI, l/Q«^ 

E 88 §¥2^CH WSS^tilM gOISAH CD^l %^6f^l 9|5H E 7g OJgsf ^ A |01l ©MEOIP, 

&!H Afglfb E 721 LS,2f LS Q a 00! 0F\d 3ES0IM d^l&P. B. 3E^01 2 m 2) ^Ilffl m§ 3 

OI^SI W04-OIP. (B» 81). 

a^ioiiaH mOI 30|^ a^ 0|^£r LS3E2] ^OPf 4¥Ei Al^oHl. 0\J\k\ AHSS LSSEfe ^IE2jLS3E0l! D 
0I 2&i ^§3E1 ^ofOI ^^Sf^lSQ. 

casf/d AH^g LS3Ea ai'.aoife soi aa. 

^^IStSSAi ^'Oi k=42i LS3ES 3P. (B3II 82). 

^y^a Ls^Ea aoi k^f N/2SP ^29 qai 2«Ha soiei 2ka aoia lsse# ^^ef^i aa. ^ s^i 

SiOl SOI k=4°_i LS3E OIES C[l ^^a^ LS3E2I ^Oi kfe 8. 16, 32. 64,...^ SP.(B5II 87). 

oia aoi fijoi Ls^Ea aoi k^f N/201 m w xm lsse^ &m&Q.(&y\ 83.87) 

^Ol N/22J LS3E^ ^^aSiES, SfS2E E,^ E Q & gOllAH d^a St^ 0^^2i UOI ^'OPf N/23 

LSSEa ^0| 221 tfSSEM Smoi 1J0I N2J AHSS LSSEe »«BP.(B3I 83,84.85.86). 

^^lOilAi SOI 221 tf§3Ei e8H0tB 180E ^I^SOia ttOWS 4^ 2iP. 

84CHI/H ^^e! ^01 N2! AH^^ 2E£| ^ £b §Z] Ei=r S¥^0ll ^«5PI 2 
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X 

om ^seicueai 88). 

g 8[^3E1 aSSKM ^± ^#»*!OII 20IQ, XHg Oil* SffOII °i^6HI &Ei? o\D\ 38H 2f2f2l flIBOII/H 

ISSH* QS^Oll 2*2} Cfg LS3E1 »g8fOI S*£ht 8WI SIH, IggjJ Qg^SJ S^OI SS6HI 8J£ 3^011 gpl 

E£ 3E2J2I 180E ^&£0|fe S^S^CH geS^ti|2| gi^ a?il of°£. 180E 9I^»2| §01^1 ^5H AH 

E^ 

oi^oiiAi s ijg£i 4'Aiojis «a»asu. s a»» e»» 23 s ^^mm Atgtt $ 21a. » v 
@8 «3i aiaioib aiaisi ea»oi stiffs ssir * sieoi g^a. * ls^ehj «&tet*i a ahs^ ls^e a 

g 3} AHS§ LS3ES Af§5l Sf^ gj^g 0IB13HI ggSKH g &@0|| 3Stt 4" 

caaf/H a^i jijh l«§§ opi ^sis^ssisi eaon hish ssHxife a ^921 eta ait- 3101 oma. 



S ttttSISS ^XH2| LAS-CDMAOilAlfe 5l22Eei LS3E£m AigofO* l^^i Q^gOil H£ LS 3E1 M 

§8*01 SCh OlttH &g£|fe o^Uf. QgS°J S^IOI gJgofXI 3^011 {^Ife 3<* §2g 

mm £ 3E^°J 180S fltf&OIOIl 2J6H ^4S£lfe S^S^CH g^2^b|2j gXJlM OPIS^Oil. AH^g a»£t 3Ei 
^££f<yO|| 2(SSf°£M| SjCHS^CH 8¥2^CH S3£^b|£| ^fiM BALIS Btt * »Cf. 



(57) b*i 
1. 

2|2|oj j H y oj IS^Hf Q^SOII 2*2} gE2J 3E9J LS,3E2f LS Q 3E1 »EWfc QPSK «t£t»&fO|| SiOiAj, 

3EIJ0I N(=2 m )+2 xLguahd ^ IS3E3 Zl^ ^l^ S=(-L,fw , L IFW )S| ?aSB ^Jn9J LS3E2J ^H^^. 2 
<L,fw < 2°^0H 2 m ~° OICN, Zf^^OIH, mg > 29J ^S^OIW, Lguaro 2| Uw Lguard > Uf 

fll 1S0II SiOiAi. 3Ei 3E«ja2J 2iXf$°g ^JH 3Eli d^j^ ^ SjS 3E S&£| 3EejS0|| 21 

M\ 1SHHI SiOiAi, 2|JD 3EOJ |gg ^^3E2i Q^g *^3ES2.K)II 180° WafiOPf fflQIUE^ of^l ?|«. 

(I^g ^3E, Q^^ t|^2E) or (Q^^ «Jtf3EJ«« ^3E)2S S&otCM. SESBBHSS (LS 0 .lS 2 (m-g 
-D). (LSt ,LS 2 (m-o-1) + i ) (LSz(m-g-l)-i. LS 2 

(m-g-1))9J2!M ^SE5 ofb df^ 3ES&PiS^ ^S. 
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WIPS PIView 3.3.2.0 



SI 18 01 SIOiA). 2f2[2| 1/QfiS fflewSBi d.Stt d Q i l/QSS tftfaEE! LS, 

si- lsqS ejz^oi ^^8H2. #^ei ti^ti mxmo\ ?\&?\m ej^s^oi ■te^sgj x ( , x Q ^sg msum. & 

?i l/QS^ g^ti^fe: X, + iX Q 

= ((d, X LS,Hd Q xLS Q ))+j((d Q x LSi)+(d, X LS Q ))£ £]01 2^!2| JWtttlh 21 ^S°5 8>te E} 



XH^Si Q£^0il gE2| 3E°i LS,2E£F LSq 3E1 ^&5|fe QPSK ahtf»A|0|| SiOiAi, 

S0| N2| LS3E2I AfgElfe a0| N/221 LS3 Eg * |££ LS3E LS,01!b 

E,« emu. G£j^ LS3E LS Q 0i!£ E Q 1 3&t«. 3EaO| Ng 2 m 2] ^ XI 04 30|#2| 1134*2] 

21 ^S2§ ofe SE^iCfiS^ 

SI 5»0B 2J0UH, t|§3Eb a 01 NOI 22) 2ESAI E, = (l.l)or (-1.-1) . E Q =(1 -1) or. (-1.1)21 3tS ££21 * 



7. 

SI 5S0II SiDiAl, 00) Ofy ¥^2| S0| N/22! LS3E0II U0| 221 1*§3E1 goK», 001 0>y ¥£2J SOI N2I AH£ 
S LS 3E(LS\ N ^ LS*Q. N )1 «««te 21 W2S Sfb &± SESffOtS^ gfB. 



3^8 8. 

SI 7^ Oil &OjAH, AH^ LSSEfe SXIl 3E U0| § Oil AH ^ CHE «IB 180E fltffiSOPl S^l ^S2£ 

6fe £>± 2E^tcf§§^ ata gg. 



St 1 * 9. 

SI 5900 SiOiAi, 2^2| l/Qgg gJ^<M^oi dl£ f d D M !/Q£S «J^aECI LS\n 2* LS* 0 . N S fi!^»0| g^5[2, 

aft^si iaxf8K)i ^uloioii gj^moi, ^^um i/Qgs g^sfe x, + jx Q = «d, x L 

S\. N )-(d Q x l S*q.n ))+j((d Q xLS'w )+(d, x ls *Q.n ))£ £101. S^2| M3^1 3>H£^b 21 ^S2S 6fb 



10. 

SI 5S0II SiOUH, 3ESJ0I N8 2 m 2| &1 PHI 01 mg 30I&2) I>34>2]21 ^§2§ Sfb £^ 3ES8?Cfgg^ 
«f« »B. 

a=?» 11. 

2f=t2| xHysj Q^^Oi! ^E£j 3E2J LS,3E2* LSq 3E1 ftgSfte QPSK S^^'Oil 21 01 AH, S^FS 

^<i^E LS,£I LS Q 2| 001 Old Soffe 3E^0| NM ^^Sfb Eh^t£f: &J\&££.M ^0| k=42! LS3EM 

B3||2>; feOI LS3E21 ^0| k£f N/2S bimmoi AHS^ LS3ES «gotfe BSI^: ^^1 ^^tl ^'01 AHS 

g 3E2J S SEb Efe f!¥^0|| 2>^SI^S1 aSoPI 2 x L^H2I 01 &gmir B^lll S^ofe 21 " 

§2S 3E^iPlS^ ^s. 



S?S 12. 

SI 1 1 ^ Oil SiCHAH, IJ0! N/21 blJ213} ^ES DAI 2bH2J ^0)2] 2k2J ^OIM ^fe LS3E1 ^^ofb 21 
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398 13. 

M 11 SOil SiCHAt, HOI N/2e> LS3E^ 8)§3E E,2> Eq & gOil-M tiS!S St2J OSS2I gOI Lg 

eJoC2 ZfOI?t N/221 LS3E2I 01 22J SofW 01 N°J M££ LS3ES ^Softe 31 ^S°£ offe 



1 



11 12 
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WIPS PIView 3.3.2,0 
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